Genetic diversity and phylogenetic relationships among microsporidia infecting the silkworm, Bombyx mori, using random amplification of polymorphic DNA: morphological and ultrastructural characterization.
Random amplification of polymorphic DNA polymerase chain reaction (RAPD-PCR) and pathological, morphological and ultrastructural characterization were used to differentiate seven new microsporidian isolates infecting the mulberry silkworm, Bombyx mori. The pathogenicity observed was dose-dependent and differed from each of the microsporidian isolates; the NIK-4m was found to be more virulent than other isolates. However, all the isolates, except NIK-4m, showed heavy gonadal infection and vertical transmission in the infected silkworms. Differences in the spore shape ranging from oval to elongate were observed, and the polar filament has 8-16 coils arranged in one or two rows. Of the 80 decamer random primers tested, 50 generated reproducible RAPD profiles and yielded a total of 600 fragments, of which 594 were polymorphic (99%). Forty nine RAPD primers produced 179 unique genetic markers, whose presence or absence differed among the microsporidians, albeit with varied efficiency of polymorphism detection. The degree of band sharing was used to evaluate genetic distances between different microsporidian isolates and to construct a phylogenetic tree using Dice coefficients. Cluster analysis based on Dice coefficients resulted in the formation of one major cluster consisting of NIK-1s, NIAP-7g, NIK-2r and NIK-5d and NIK-4m in the other; while NIAP-6p was intermediate between these two. NIK-8b and NITN-9n were found to be entirely different from others. Reproducible RAPD patterns of all microsporidian isolates enabled us to differentiate the microsporidian isolates. The results demonstrate that besides ultrastructural studies, RAPD-PCR can be a useful and reliable tool to detect polymorphism, genetic relationships, and for the identification of the microsporidians. In addition, DNA fingerprints generated in this process have potential applications as diagnostic tools for identification of different microsporidia with considerable accuracy.